The average age of the 9609 admissions was 69.2 years; 31% were nonwhite, 62.3% had ischemic stroke, 10.3% hemorrhagic stroke, 24.1% TIA, and 3.3% stroke not specified.
S
troke education provided to hospitalized stroke patients and their families is an endorsed stroke performance measure (PM) monitored by all major stroke quality improvement organizations in the United States. [1] [2] [3] [4] Compliance with the measure requires documentation that stroke patients or their caregivers were provided education during the hospital stay on 5 distinct subcomponents: stroke risk factors, stroke warning signs, emergency medical service (EMS) activation, physician follow-up, and discharge medications. However, information on compliance with this PM is limited. Our objectives were to report on trends and identify predictors of compliance with the stroke education PM in the Centers for Disease Control and Prevention -funded Michigan Paul Coverdell National Acute Stroke Registry (PCNASR).
Methods
The Michigan Coverdell Registry collects information on the quality of stroke care as part of PCNASR. 4 5 We excluded in-hospital strokes, elective stroke-related procedures, comfort measures only, and patients transferred to another short-term hospital, discharged against medical advice, or discharged to hospice. Information on symptoms, demographics, medical history, in-hospital procedures, treatments, complications, and discharge instructions were entered by trained hospital staff into the Get With The Guidelines-Stroke Patient Management Tool. 2 Compliance with the stroke education PM required documentation that stroke patients (or their caregivers) were provided education or materials addressing all 5 subcomponents. 6, 7 An independent audit of 366 randomly selected charts demonstrated high interrater agreement for the 5 subcomponents: 77.6% for stroke risk factors, 80.1% for stroke warning signs, 80.1% for EMS activation, 88.0% for physician follow-up, and 86.3% for discharge medications.
Bivariate and multivariable logistic regression models were used to identify statistically significant (P<0.05) independent associations between patient and hospital characteristics and PM compliance (ie, received all 5 subcomponents versus not). Age, race, gender, and stroke type were included in the multivariable model regardless of statistical significance.
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Overall, 61.8% (n=5937 of 9609) were compliant with the PM. The 2 most frequently delivered subcomponents were physician follow-up (93%) and discharge medications (92%), followed by stroke warning signs (69%), EMS (67%), and stroke risk factors (66%). Hospital-level compliance varied widely (16.2% to 93.2%), with only 1 hospital having >80% compliance ( Figure 1 ). There was a significant increase (P<0.0001) in compliance between 2008 and 2009 ( Figure 2 ). Patients who were older (≥70 years), white, female, had hemorrhagic stroke, TIA, or stroke not specified, nonambulatory prestroke, or not discharged to home, were less likely to receive stroke education (Table) . Compared with largesized hospitals, medium hospitals (100-300 beds) were more likely, and small hospitals (<100 beds) less likely, to provide stroke education. After adjustment, age, prestroke ambulation status, discharge destination, year, and hospital size remained statistically significantly associated with PM compliance (Table) .
Discussion
Approximately 60% of cases admitted to 20 hospitals participating in the Michigan Coverdell Stroke Registry from 2008 to 2009 received all 5 subcomponents of the stroke education PM. More than 90% of cases received education on physician follow-up and discharge medications, whereas about two thirds received education on stroke risk factors, stroke warning signs, and EMS activation. Our findings are similar to previous reports; data from 4 PCNASR states (Georgia, Illinois, Massachusetts, and North Carolina) found that 59% of stroke admissions received stroke education, 5 whereas 69% received stroke education in the GWTG-Stroke program. 8 A major motivation for the stroke education measure is the observation that stroke survivors and at-risk populations have poor knowledge of stroke symptoms, risk factors, and the need for urgent action when symptoms are first recognized. 9, 10 Although studies of stroke survivors find a broad array of ongoing educational needs and challenges after hospital discharge, 11, 12 evidence for a strong effect of stroke education on patient outcomes is lacking. 13 Although identifying the most effective and efficient methods for delivering stroke education remains a challenge, 14 a variety of quality improvement-based approaches are available to assist hospitals to improve their compliance, for example, feedback reports, toolkits, and electronic orders sets designed to invoke and document the delivery of stroke education. 2 Our data have some limitations. Our sites were mostly larger, teaching hospitals and primary stroke centers, which may limit generalizability. The registry does not collect information on outcomes after discharge and cannot identify which hospitals incorporated stroke education into their care protocols. Also, in some instances, stroke education may have been delivered but not documented. We also note that the PCNASR definition of the stroke education PM 4 used in this analysis includes all stroke subtypes, whereas the definition used by
The Joint Commission and National Quality Forum is limited to ischemic and hemorrhagic stroke. 1, 3 Inclusion of TIA cases decreased the overall level of compliance because conformity among TIA admissions (57.3%) was lower than in ischemic stroke admissions (66.9%).
Our data illustrate that substantial opportunities exist for hospitals to improve delivery of stroke education to patients and their families. Since 2010, the stroke education PM has been limited to only patients discharged home. Although we found that compliance was slightly higher in this group (65%), there remains substantial room for improvement. However, given the lack of evidence that stroke education impacts patient outcomes, further research not only needs to identify best practices for the efficient delivery of stroke education in the inpatient setting, but also needs to examine the efficacy and cost-effectiveness of these efforts to produce meaningful changes in patient outcomes. 
